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NDA 21-865/N000
Statistical Review and Evaluation
Conclusions and Recommendations

1 EXECUTIVE SUMMARY OF STATISTICAL FINDINGS

1.1 CONCLUSIONS AND RECOMMENDATIONS

Muraglitazar 2.5 mg and 5 mg were consistently superior to placebo in HbA,, change from
baseline for monotherapy or add-on therapies to glyburide or metformin in patients with
type 2 diabetes. The phase 2 dose-ranging study showed dose dependent effects in efficacy
(HbA,,) and safety (CHF, edema, weight gain) comparing muraglitazar 1.5 mg, 5 mg, 10 mg
and 20 mg to muraglitazar 0.5 mg. The muraglitazar 1.5 mg dose had efficacy similar to the
pioglitazone 15 mg dose as measured by HbA,, change from baseline to week 24 (-0.57%).
In naive patients, the mean HbA . change was -0.85% for the muraglitazar 1.5 mg group and
-0.87% for the pioglitazone 15 mg group (Fig 3, p. 7). Muraglitazar 1.5 mg was statistically
significantly better than muraglitazar 0.5 mg in HbA,, change from baseline; however,
muraglitazar 2.5 mg was selected as the lowest dose based on dose response modeling. This
reviewer recommends that muraglitazar 1.5 mg be considered as an effective dose which was
studied only in phase 2 as monotherapy. The mean HbA1c changes were -0.9% to -1.0% for
2.5 mg and were -1.1% to -1.2% for 5 mg dose for all studies from a baseline of
approximately 8%. The small incremental efficacy in HbA,, for the 5 mg dose needs to be
balanced with the risks of the drug in deciding what should be the highest dose of
muraglitazar.

The metformin add-on noninferiority study showed statistical superiority of muraglitazar 5
mg to pioglitazone 30 mg. However, the comparison was not considered dose equivalent
since pioglitazone 45 mg is the highest indicated dose and muraglitazar 2.5 mg was similar to
pioglitazone 30 mg in HbA,, reduction.

1.2 OVERVIEW OF CLINICAL PROGRAM AND STUDIES REVIEWED

The submission included one phase 2 and 4 phase 3 studies to support the indication of
Pargluva (muraglitazar) 2.5 mg and 5 mg tablets as an adjunct to diet and exercise to improve
glycemic control in patients with type 2 diabetes mellitus both as monotherapy and in
combination with metformin or a sulfonylurea. Table 1 displays the design and number of
patients for the 24-week, double-blind studies conducted world wide. Muraglitazar 2.5 mg
was not a treatment arm in the phase 2 dose ranging study. The selection of muraglitazar 2.5
mg as the lowest dose in the phase 3 studies was based on projections from dose response
modeling.
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Table 1 Phase 2, 3 Clinical Studies in Type 2 Diabetes

Study Design Centers* Dose (mg) # Completed
(US+PR) Randomized (%)
CV168006 Monotherapy, Dose ranging, 293(176) Mur 0.5 236 143 (61%)
Superiority Mur 1.5 259 175 (68%)
Mur 1.5, 5, 10, 20 mg vs. Mur 0.5 Mur 5 245 191 (78%)
mg Mur 10 249 195 (78%)
Mur 20 239 171 (72%)
Pio 15 251 157 (63%)
CV168018 Monotherapy, superiority, 127 (83) Mur 2.5 111 90 (81%)
vs. placebo Mur 5 114 92 (81%)
Placebo 115 73 (63%)
CV168021 Combination with glyburide, 218 (132)  Mur 2.5+Gly 191 159 (83%)
Superiority, vs. placebo+gly Mur 5+Gly 193 166 (86%)
Placebo+Gly 199 139 (70%)
CV168022 Combination with metformin, 251 (144)  Mur 233 197 (85%)
Superiority, vs. placebo+met 2.5+Met
Mur 5+Met 205 179 (87%)
Placebo+Met 214 151 (71%)
CV168025 Combination with metformin, 234 (121)  Mur 5+Met 587 522 (89%)
Noninferiority, vs. Pioglitazone 30 Pio 30+Met 572 482 (84%)
Total 4322 3343 (77%)
* US, Puerto Rico and Rest of the world
Mur = muraglitazar; Gly = glyburide; Pio = pioglitazone; Met = metformin

Table 2 displays the sponsor’s primary analysis results in HbA,, change from baseline.
Muraglitazar 2.5 mg and 5 mg were significantly better than controls in HbA,, change from
baseline. The sponsor concluded that “Muraglitazar was clinically effective as monotherapy
or as combination therapy with glyburide or metformin, and produced consistent HbA1c

lowering at both the 2.5 mg (-0.9% to -1.0%) and 5 mg (-

1.1% to -1.2%) doses across all

studies. Baseline HbA1c was approximately 8.0% for the randomized treatment groups in all

studies.”
Table 2 Sponsor’s primary efficacy analysis in HbA,, (%) change from baseline
Study Dose (mg) n Baseline Week 24 Change Mur minus control
(SD) 2-sided, 95% [C.1.]
CV168006 Dose Mur 0.5 216 818(1.06) 7.92(155) -0.25(1.08)
ranging Mur 1.5 235 815(1.05) 7.59(154) -056(1.13) -0.31[-0.52,-0.11]
Monotherapy Mur 5 227 823(1.01) 7.04(137) -119(112) -0.92[-1.13,-0.72]
Mur 0.5 controlled Mur 10 231 818(1.05) 6.66(1.22) -1.52(1.17) -1.27[-1.47,-1.06]
Mur 20 227 813(1.08) 6.38(1.18) -1.75(1.17) -1.51[-1.71,-1.30]
Pio 15 230 831(110) 7.72(1.68) -0.58(1.18) -0.31[-0.52,-0.10]
CVv168018 Mur 2.5 105 8.02(1.02) 6.96(1.02) -1.06(1.03) -0.73[-0.97,-0.48]
Monotherapy Mur 5 110 7.89(0.99) 6.68(1.29) -1.21(0.99) -0.91[-1.15,-0.67]
Placebo control Placebo 111 7.99(1.05) 7.67(1.17) -0.33(0.82)
CVv168021 Mur25+Gly 176 7.95(1.09) 7.03(1.00) -0.93(1.01) -1.15[-1.35,-0.96]
Add-on gly Mur5+Gly 189 8.17(1.08) 6.94(1.04) -123(101) -1.37[-1.55,-1.18]
Placebo control Placebo+Gly 195 823(0.97) 834(1.26) 0.11(1.06)
CV168022 Mur2.5+Met 222 7.99(0.99) 7.08(1.03) -0.91(092) -0.86[-1.04,-0.67]
Add-on met Mur5+Met 198 8.00(0.99) 6.83(1.04) -1.16(0.99) -1.11-1.30,-0.92]
Placebo control Placebo+Met 197 7.97(1.01) 7.93(1.47) -0.05(1.12)
CV168025 Add-on Mur5+Met 569 812(0.96) 6.98(1.00) -1.14(0.90) -0.29[-0.39,-0.19]
met Active control Pio 30+Met 550 8.13(1.00) 7.28(1.09) -0.86(0.97)
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1.3 PRINCIPAL FINDINGS

The 4 phase 3 studies in patients with type 2 diabetes showed consistent efficacy results for
muraglitazar 2.5 mg and 5 mg in HbA . (%) change from baseline to Week 24 or the last
post-baseline value prior to Week 24. A total of 6 treatment groups were in the dose ranging
study: muraglitazar 0.5, 1.5, 5, 10, 20 mg and pioglitazone 15 mg. The primary efficacy
comparison was between each of the muraglitazar doses (1.5, 5, 10, and 20) and the 0.5 mg
muraglitazar. All 4 muraglitazar doses were statistically significant better than the 0.5 mg
muraglitazar in HbA . change from baseline. Figure 1 displays differences in the mean HbA
change from baseline between muraglitazar doses and the control for all 5 studies.
Differences from the control for muraglitazar 2.5 mg and 5 mg were -0.73%, and -0.90% for
the monotherapy study, and -1.15% and -1.37% for the glyburide add-on study and -0.86%
and -1.11% for the metformin add-on study, respectively. Figure 2 displays HbA,, change
from baseline over time.

Figure 1 Mean HbA,, change from baseline difference of muraglitazar to control
by treatment group and study
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Figure 2 Mean HbA\,, change from baseline over time
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Active control (Fio 30mg)

Approximately 2/3 of the patients in the dose ranging monotherapy study and all of the
phase 3 monotherapy study were naive patients. Table 3 displays the least squared means for
HbA . change from baseline stratified by naive or non naive patients at randomization for
the dose ranging study. Table 4 shows LS means for the phase 3 monotherapy study (all
naive). Figure 3 displays mean HbA . changes by treatment doses for the naive and non
naive patients. Baseline HbA,, was approximately 8.0% in the naive patients. The LSM
change from baseline was -0.82% for the muraglitazar 1.5 mg dose and -0.86% for the
pioglitazone 15 mg dose in the naive patients. The LSM changes for the 2.5 mg and 5 mg
doses in the monotherapy study were -1.0% and -1.2%, respectively.

Table 3 Least Squared Mean HbA,, change from baseline by stratum — Daose ranging

Treatment:

Mur 0.5mg
Mur 1.5mg
Mur 25mg
Mur5mg
Mur 10 mg
Mur 20 mg
Placebo
Fo 15 mg
----&--- Po30mg

Mur 0.5 mg Mur 1.5 mg Mur 5 mg Mur 10 mg Mur 20 mg Pio 15 mg
Naive n 146 166 164 168 162 144
Baseline Mean (SD) 800 (1.00) 801 (099) 810 (1.01) 805 (L03) 802 (1.04) 804 (104)
LSM change from Bsl (SE) 050 (0.09) -082 (009 -133 (0.09) -161 (009 -1.88 (0.09) -0.86 (0.09)
Non naive n 77 79 71 72 71 96
Baseline Mean (SD) 860 (1.20) 848 (1L07) 862 (1.02) 844 (L06) 850 (1.23) 879 (1.06)
LSM change from Bsl (SE)  +0.3  (0.13) 007 (012) -067 (0.13) -114 (0.13) -133 (0.13) +0.01 (0.11)
Table 4 Mean HbA ,; change from baseline — ITT, Monotherapy
Placebo Mur 2.5 mg Mur 5 mg
n 115 111 114
Baseline Mean (SD)  8-00(1.04) 8.05(1.03) 7.88(0.99)
Adjusted Change from Baseline (SE)  -0.32(0.09) -1.02(0.09) -1.22(0.09)
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Figure 3 Mean HbA,, (%) change from baseline by treatment group - Monotherapy
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Figure 4 displays the mean HbA,, change by treatment for the 3 add-on studies.
Figure 4 Mean HbA,, (%) change from baseline by treatment group — Add-on
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Muraglitazar 1.5/5 mg vs. pioglitazone 15/45 mg
A. Dose ranging study Phase B

None of the studies had a randomized pioglitazone 45 mg treatment group. Patients who
lacked glycemic control according to prespecified criteria in the dose ranging study were
rescued with titration to a higher study dose in the muraglitazar groups and to pioglitazone
45 mg for patients randomized to pioglitazone 15 mg. Patients in the muraglitazar 20 mg
group were discontinued at the time of rescue. This reviewer considers that pioglitazone 15
mg dose was similar to muraglitazar 1.5 mg dose and pioglitazone 30 mg dose was similar to
muraglitazar 2.5 mg dose in efficacy (Fig 4).

In response to a request from the Division Director, Dr. Orloff, this reviewer compared
responses between the muraglitazar 1.5/5 mg and pioglitazone 15/45 mg
randomized/rescued treatment groups. The percentages of patients rescued were 14%
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(36/259) in the muraglitazar 1.5 mg group and 9% (23/251) in the pioglitazone 15 mg
group, respectively. Baseline HbA . was 8.35% in the muraglitazar 1.5/5 mg patients which
was lower than the 8.74% baseline in the pioglitazone 15/45 mg patients. Table 3 displays
descriptive statistics at Week 24 for the completers that were not rescued and patients
rescued by randomized group and randomized/rescued group, respectively. Figure 5 displays
HbA . change from baseline for the rescued groups over time. Mean HbA,, changes from
baseline to Week 24 were similar for patients in the muraglitazar 1.5/5 mg group (-1.15%)
and the pioglitazone 15/45 mg group (-1.22%).

Table 5 Descriptive Statistics for rescued and not rescued patients - completers

Basdline Week 24 Change from baseline

Treatment group N Mean SD. Mean SD. Mean SD. Median Min Max

Mur0.5mg 108 77 073 693 075 -0.77 0.92 -065 -33 25

Mur05/5mg 34 806 077 743 087 -062 0.96 -07 -23 22
Murl5mg 140 778 088 675 075 -1.04 0091 -1 -39 12
Murl155mg 36 835 076 72 082 -115 084 -1 -33 03
MurS5mg 163 798 086 649 074 -1.49 092 -14 -48 06
Mur510mg 25 888 08 725 078 -164 111 -17 -4 03
MurlOmg 182 801 094 633 075 -1.68 1 -16 -49 14
Mur10/20mg 15 863 114 735 11 -1.28 149 -16 -28 28
Mur20mg 169 804 102 606 0.63 -1.97 0.99 -18 -52 -01
Piol5mg 126 783 089 6.75 076 -1.08 081 -1 -38 09
Pio15/45mg 23 874 1 753 083 -122 102 -13 -31 05

Figure 5 Mean HbA,, change from baseline over time — Rescued completers
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Muraglitazar 1.5/5 mg vs. pioglitazone 15/45 — Dose ranging, Phase C
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At year 2 interim, the mean changes and standard deviations from baseline for 20 short term
rescued patients in muraglitazar 1.5/5 mg (max muraglitazar 5 mg) and 23 short term
rescued patients in pioglitazone 15/45 (max pioglitazone 45 mg) were -1.76% (1.00) and
-1.69% (1.38), respectively.

Figure 6 displays the mean HbA,, changes from baseline by time for patients completed 104
weeks of randomized treatment (BMS 1.5, 5, 10, 20, or P1O 15). Patients in the BMS 1.5/5
group or P10 15745 group were either rescued in the short term phase or titrated once in
the long term phase to their maximum doses. The mean (SD) HbA,, change from baseline
was -1.25% (1.16) for the 40 patients in the muraglitazar 1.5/5 mg group and was -1.05%
(1.26) for the 34 patients in the pioglitazone 15/45 mg group. The baseline HbA,, mean was
8.0% (0.9%) for both groups.

Figure 7 displays the mean HbA,, change from baseline by time for the “ITT” patients with
LOCF data. The mean (SD) HbA,, changes from baseline were -0.43% (1.44) for the 97
patients in muraglitazar 1.5/5 group and -0.37% (1.45) for the 138 patients in the
pioglitazone 15745 group. The HbA . baseline means were 8.54% and 8.74%, respectively.

Figure 6 Mean HbA,, change from baseline by time - completers
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Figure 7 Mean HbA,, by time ( LOCF)
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Compared to placebo, weight changes from baseline were approximately 2 kg in muraglitazar
2.5 mg-treated patients and 3 kg for monotherapy and 3.5 kg for add-on therapies for the
muraglitazar 5.0 mg treated patients. Figure 8 displays the weight change over time and
Figure 9 the mean differences between muraglitazar treatment groups and the control group
in weight change from baseline with the 2-sided, 95% confidence intervals.

Figure 8 Mean weight change from baseline over time
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Figure 9 Difference from control in weight change from baseline

Mur 5+Met (active control pio30+met)

Mur 5+Gly (Add on)
Mur 2.5+Gly

Mur 5+Met (Add on)
Mur 2.5+Met

Mur 5 (Monotherapy)
Mur 2.5

Mur 5 (Dose ranging)
Mur 20
Mur 10
Mur 1.5

o

NDA 21-865/N000
Statistical Review and Evaluation

Principal Findings

11

Treatment Difference



NDA 21-865/N000
Statistical Review and Evaluation
Principal Findings

Table 6 summarizes AE discontinuation and the cardiac disorder subset (i.e.,
discontinuations specifically due to cardiac disorder) during the 24 week treatment phase.
The Cochran-Armitage trend test for the AE discontinuation was statistically significant
(p<0.01) for the dose ranging study. There were no cardiac discontinuations in the placebo-
treated patients or in the monotherapy muraglitazar-treated patients during double blind
treatment. The analysis of the 2 add-on studies stratified by type of background therapy
(glyburide or metformin) was statistically significant using the Cochran-Armitage trend test.

Table 6 AE discontinuation and Cardiac AE discontinuation

Study Dose (mg) n AE # (%) Cardiac
CV168006 Dose ranging Monotherapy Mur 0.5 236 6 (2.5%) 0
Mur 0.5 controlled Mur 1.5 259 11 (4.2%) 1 (0.4%)
Mur 5 245 10 (4.1%) 0
Mur 10 249 21 (8.4%) 3(1.2%)
Mur 20 237 31(131%) 2(0.8%)
P value P<0.01 P=0.08
Pio 15 251 12 (4.8%) 1 (0.4%)
CV168018 Monotherapy Placebo control  Placebo 115 3(2.6%) 0
Mur 2.5 111 3(2.7%) 0
Mur 5 114 4 (3.5%) 0
P value P=0.70 na
CV168021 Add-on gly Placebo control Placebo+Gly 199  5(2.5%) 0

Mur25+Gly 191  6(3.1%) 2 (1.0)
Mur5+Gly 193 10 (5.2%) 3(1.6)
P value P=0.18 P=0.11
CV168022 Add-on met Placebo control ~ Placebo+Met 214 3 (1.4%) 0
Mur2.5+Met 233 7 (3.0%) 2 (0.9%)
Mur5+Met 205 10 (4.9%) 2 (1.0%)
2-sided 95% p value P=0.05 P=0.23
2 Add-on studies stratified p value P=0.02 P=0.04
CV168025 Add-on met Active control Mur5+Met 587 16 (2.7%) 2 (0.3%)
Pio 30+Met 572 9 (1.6%) 2 (0.3%)
P=0.23 P=1.00
3 Add-on studies stratified p value P=0.006 P=0.085

Mur = muraglitazar; Gly = glyburide; Pio = pioglitazone; Met = metformin

12
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Patients in the monotherapy studies were to be ‘naive’ to antidiabetic drug, hence dissimilar
in disease progression to patients in the combination studies who were inadequately
controlled with sulfonylurea or metformin. The phase 3 monotherapy study had no
extension period and no deaths. The combination studies were all phase 3 studies with an
ongoing extension phase. Table 7 displays the analysis of total deaths and a subset of total
deaths, namely, cardiovascular death by study. The analysis was stratified by the combination
study. Both analyses yielded nominally significant results (p=0.01). For the pooled analysis,
the odds-ratios of muraglitazar 2.5 mg and 5.0 mg over placebo for CV death were 4.5 and

19.8, respectively.

Table 7 Death and CV death

Study Dose (mg) n Death # CV death
CV168006 Dose ranging Monotherapy Mur 0.5 236 0 (0.00%) 0 (0.00%)
Mur 0.5 controlled Mur 1.5 259 2(0.77%) 0 (0.00%)
Mur 5 245 1(0.41%) 0 (0.00%)
Mur 10 249 1 (0.40%) 0 (0.00%)
Mur 20 237 1(0.42%) 1 (0.42%)
P value P=0.76 P=0.19
Pio 15 251 1 (0.40%) 0 (0.00%)
CV168018 Monotherapy Placebo control  Placebo 115 0 (0.00%) 0 (0.00%)
Mur 2.5 111 0 (0.00%) 0 (0.00%)
Mur 5 114 0 (0.00%) 0 (0.00%)
P value NA NA
CV168021 Add-on Gly, Placebo control ~ Placebo+Gly 199 1 (0.50%) 0 (0.00%)
Mur 2.5+Gly 191 0 (0.00%) 0 (0.00%)
Mur5+Gly 193 2 (1.04%) 1 (0.52%)
P value P=0.52 P=0.33
CV168022 Add-on Met, Placebo control ~ Placebo+Met 214 0 (0.00%) 0 (0.00%)
Mur2.5+Met 233 2 (0.86%) 1(0.43%)
Mur5+Met 205 3 (1.46%) 1(0.49%)
2-sided 95% p value P=0.10 P=0.43
stratified p value (2 add-on studies) P=0.08 P=0.18
CV168025 Add-on Met Active control Pio 30+Met 572 1(0.17%) 0 (0.00%)
Mur 5+Met 587 6 (1.02%) 5 (0.85%)
p-value P=0.12 P=0.03
stratified p-value (3 add-on studies) P=0.01 P=0.01
Pooled p-value (3 Add-on studies) Placebo 413 1(0.24%) 0 (0.00%)
Mur 2.5 424 2 (0.47%) 1(0.24%)
Mur 5.0 985 11 (1.12%) 7(0.71%)
Pooled trend test p-value P=0.07 P=0.06
Total Death 21 9
Mur = muraglitazar; Gly = glyburide; Pio = pioglitazone; Met = metformin

The graphic displays show the lipid profiles and secondary outcome variables with the
legend following the triglyceride graph. The primary endpoint for lipid outcomes was week

12 prior to which no change of lipid medication was allowed.

13
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2 STATISTICAL REVIEW AND EVALUATION OF EVIDENCE

2.1 INTRODUCTION AND BACKGROUND

The submission included five, 24-week studies to support the indication of muraglitazar in
patients with type 2 diabetes. Study CV168006 was a phase 2 monotherapy dose-ranging
study that compared muraglitazar 1.5, 5, 10, and 20 mg with muraglitazar 0.5 mg. Based on
dose-response modeling and the rate of HbA,.<7.0% in the muraglitazar 1.5 mg group being
40%, the 2.5 mg dose was selected as the lower dose for Phase 3 studies. The phase 3
monotherapy study CVV168018 compared muraglitazar 2.5 mg or 5 mg to placebo. Studies
CV168021 and CV168022 compared muraglitazar 2.5 mg or 5 mg in combination with
glyburide or metformin to placebo in combination with glyburide or metformin. The
noninferiority study CV168025 compared muraglitazar 5 mg in combination with metformin
to pioglitazone 30 mg in combination with metformin.

2.2 STATISTICAL EVALUATION OF EVIDENCE ON EFFICACY / SAFETY

2.2.1 SPONSOR'S RESULTS AND CONCLUSIONS

The primary efficacy variable for the studies was HbA . change from baseline to week 24 or
the last post baseline follow up after 6 weeks of treatment prior to week 24. The analysis of
covariance (ANCOVA) model included randomization group as the fixed effect and the
baseline HbA . as a covariate. A sequential testing procedure was applied to adjust for
multiple comparisons in the superiority studies. The margin was 0.25% for the noninferiority
study.

2.2.1.1 Dose Ranging Study - C\VV168006

Patients discontinued prematurely were included in the analysis of glycemic parameters
(fasting insulin, fasting plasma glucose, fructosamine) only if they received at least 8 days of
treatment (6 weeks for HbA,,). A sensitivity analysis on change from baseline in HbA1c was
carried out including patients who either dropped out or went on rescue therapy prior to
receiving at least 6 weeks of treatment.

17



NDA 21-865/N000
Statistical Review and Evaluation
Statistical Evaluation of Evidence on Efficacy / Safety

A total of 1477 patients were randomized, 1226 to muraglitazar and 251 to pioglitazone 15
mg. Only muraglitazar-treated patients were included in the primary efficacy analysis. Of the
1226 muraglitazar-treated patients, 1136 (92.7%) were included in the primary analysis. For
patients discontinued with rescue medication, the last observation prior to rescue was carried

forward. There was a dose response in HbA,, mean change from baseline for the
muraglitazar doses (Table 8).

Table 8 Sponsor’s primary analysis of the HbA,; change from baseline — Dose ranging

monotherapy
Mur0.5mg  Mur1.5mg Mur 5 mg Mur 10 mg Mur 20 mg
N=236 N=259 N=245 N=249 N=237

n 216 235 227 231 227
Baseline Mean (SD) 8.18 (1.06) 8.15 (1.05) 8.23 (1.01) 8.18 (1.05) 8.13(1.08)
Week 24 LOCF Mean (SD) 7.92 (1.55)  7.59 (1.54) 7.04 (1.37) 6.66 (1.22) 6.38 (1.18)
Mean Change from Bsl. (SD) -0.25(1.08) -056(1.13) -1.19(1.12) -152(117) -175(1.17)
ANCOVA Adjusted Mean (SE) -0.25(0.08) -0.57(0.07) -1.18(0.07) -152(0.07 -1.76(0.07)
Difference vs Mur 0.5 mg -0.31(0.10) -0.92(0.11) -1.27(0.11)  -151(0.112)
95% two-sided CI [-0.40,-0.11] [-0.71,-042] [-1.32,-1.03] [-1.66,-1.38]

2.2.1.2 Monotherapy Study - C\VV168018

A total of 340 patients were randomized, 111 to the muraglitazar 2.5 mg group, 114 to the
muraglitazar 5 mg group and 115 to the placebo group. Of the 340 patients, 326 (95.9%)
received at least 6 weeks of treatment were in the primary efficacy analysis. The mean
difference and 2-sided 95% confidence intervals between the 2.5 mg, 5 mg and placebo were
-0.73% [-0.97, -0.48] and -0.91% [-1.15, -0.67], respectively (Table 9).

Table 9 Sponsor’s analysis in HbA,; change from baseline - Monotherapy

Mur25mg  Mur5.0mg Placebo
N=111 N=114 N=115

n 105 110 111
Baseline Mean (SD) 8.02(1.02) 7.89(0.99)  7.99 (1.05)
Week 24 LOCF Mean (SD) 6.96 (1.02)  6.68(1.29) 7.67 (1.17)
Mean Change from Bsl. (SD) -1.06 (1.03) -1.21(0.99) -0.33(0.82)
ANCOVA Adjusted Mean (SE)  -1.05(0.09) -1.23(0.09) -0.32 (0.09)
Difference vs. PLA -0.73(0.12) -0.91(0.12)
95% two-sided Cl [-0.97,-0.48] [-1.15,-0.67]

2.2.1.3 Combination with glyburide - CVV168021

A total of 583 patients were randomized, 191 to muraglitazar 2.5 mg+glyburide, 193 to
muraglitazar 5.0 mg+glyburide, and 199 to placebo+glyburide. Of those 560 (96.1%)
patients were in the primary efficacy analysis. The mean difference and 2-sided 95%
confidence intervals between the 2 muraglitazar+glyburide groups and placebo+glyburide
group were -1.15 [ -1.35, -0.96] (2.5 mg) and -1.37 [ -1.55, -1.18] (5 mg) (Table 10).
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Table 10 Sponsor’s analysis in HbA, ; change from baseline - Combination with glyburide
MJR 2.5+GAY MR 5+GQY PLA+GY

N=191 N=193 N=199
n 176 189 195
Baseline Mean (SD) 7.95 (1.09) 8.17 (1.08) 8.23 (0.97)
Week 24 LOCF Mean (SD) 7.03 (1.00) 6.94 (1.04) 8.34 (1.26)
Mean Change from Bsl. (SD) -0.93 (1.01) -1.23 (1.01) 0.11(1.06)
ANCOVA Adjusted Mean (SE) -1.00 (0.07) -1.21(0.07)  0.16 (0.07)
Difference vs. PLA+GLY -1.15 (0.10) -1.37 (0.10)
95% two-sided ClI [ -1.35, -0.96] [-1.55,-1.18]

2.2.1.4 Combination with metformin - C\VV168022

A total of 652 patients were randomized, 233 to muraglitazar 2.5 mg+metformin, 205 to
muraglitazar 5.0 mg+metformin and 214 to placebo+metformin. Of those 617 (94.6%)
patients were in the primary efficacy analysis. The mean differences and the 2-sided 95%
confidence intervals between the 2.5 mg and 5 mg muraglitazar+metformin groups and
placebo+metformin group were -0.86 [-1.04, -0.67] and -1.11 [-1.30, -0.92], respectively
(Table 11).

Table 11 Sponsor’s analysis in HbA, , change from baseline - Combination with metformin
MUR 25+MET MUR5+MET PLA+MET

N=233 N=205 N=214
n 222 198 197
Baseline Mean (SD) 7.99 (0.99) 8.00 (0.99) 7.97 (1.01)
Week 24 LOCF Mean (SD) 7.08 (1.03) 6.83 (1.04) 7.93 (1.47)
Mean Change from Bsl. (SD) -0.91 (0.92) -1.16 (0.99) -0.05(1.12)
ANCOVA Adjusted Mean (SE) -0.91 (0.06) -1.16 (0.07) -0.05 (0.07)
Difference vs PLA+MET -0.86 (0.09) -1.11 (0.10)
95% two-sided Cl [-1.04, -0.67] [-1.30, -0.92]

2.2.1.5 Combination with metformin (noninferiority to pioglitazone) - C\V168025

A total of 1159 patients were randomized, 587 to muraglitazar 5 mg plus metformin and 574
to pioglitazone 30 mg plus metformin. Of the 1159 patients randomized, 1119 patients were
in the primary analysis. The adjusted mean change from baseline in HbA1c for muraglitazar 5
mg+metformin was -1.14% compared to -0.85% for pioglitazone 30 mg+metformin (Table
12). The difference in adjusted mean change from baseline between the two treatment
groups was -0.29% with a 95% CI of -0.39% to -0.19%. The upper limit of the 95% Cl is
less than the 0.25% margin which demonstrated non-inferiority of muraglitazar 5 mg+
metformin compared to pioglitazone 30 mg+metformin. In addition, this CI does not
include zero and, therefore, the superiority of muraglitazar 5 mg+metformin was tested.
This test resulted in a p-value of <0.01, concluding statistically muraglitazar 5
mg-+metformin was superior to pioglitazone 30 mg+metformin in HbA,, change from
baseline.
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Table 12 Sponsor’s analysis in HbA, ; change from baseline - Combination with metformin
MUR 5+MET Pio 30+MET

N=587 N=572

n 569 550
Baseline Mean (SD) 8.12 (0.96) 8.13 (1.00)
Week 24 LOCF Mean (SD) 6.98 (1.00) 7.28 (1.09)
Mean Change from Bsl. (SD) -1.14 (0.90) -0.86 (0.97)
ANCOVA Adjusted Mean (SE)  -1.14 (0.04) -0.85 (0.04)
Difference vs Pio 30+Met -0.29 (0.05)

95% two-sided Cl [-0.39, -0.19]

2.22STATISTICAL METHODOLOGIES

HbA,, change from baseline in HbA1cat Week 24 (LOCF) during the double-blind phase
was analyzed using an ANCOVA model with the difference between the post-treatment and
baseline value as the dependent variable, with treatment group as the effect and the baseline
value as a covariate. Point estimates and two-sided 95% confidence intervals for mean
changes from baseline within each treatment group as well as between the muraglitazar 5 mg
plus metformin and the pioglitazone 30 mg plus metformin treatment groups were obtained
from the ANCOVA model.

Site was not considered as a fixed factor in the model because of the small number of
patients at each site. However, the sponsor should have considered geographical region as a
fixed effect in the model.

The treatment-by-baseline interaction was tested at the 0.10 level of significance. The Koch-
Gansky sequential testing procedure was used to provide an overall significance level of 0.05;
comparisons were performed at a two-sided level (a = 0.05). The first comparison was
between the highest dose of muraglitazar and the control treatment group. If this
comparison was statistically significantly different, then a comparison between the next
highest muraglitazar dose treatment group and the control treatment group was performed.
Additionally, 2 sensitivity analyses on change from baseline in HbA1c were carried out, one
including patients who were discontinued from the study prior to receiving at least 6 weeks
of double-blind treatment and the other including patients who had both a baseline and a
Week 24 HbA1c value (i.e. completer’s analysis).

2.2.3 DETAILED REVIEW OF INDIVIDUAL STUDIES

2.2.3.1 Dose Ranging Study - C\VV168006

This was a multicenter, randomized, double-blind, dose ranging, dose comparison,
controlled, six parallel groups trial of 5 doses of muraglitazar (0.5, 1.5, 5, 10, 20 mg) and a
dose of pioglitazone (15 mg) in patients. Patients should have either been drug naive or
should not have received any antihyperglycemic therapy for more than three consecutive
days or a total of seven non-consecutive days during the four to six weeks prior to screening.
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Drug naive was defined as any subject who had received treatment for diabetes for less than
one month.

A total of 1479 patients were randomized, 793 at 176 sites located in the US and Puerto
Rico, 405 at 83 sites in 9 countries in Europe and 281 at 34 sites in 5 additional countries.

The primary objective was to compare, after 24 weeks of oral administration of double-blind
treatment, the HbA . change from baseline achieved with the highest dose and subsequent
doses of muraglitazar versus the lowest dose of muraglitazar in patients with type 2 diabetes.

The primary efficacy variable was HbA,, change from baseline at Week 24 or the last post
baseline measurement prior to rescue medication. The primary comparisons were between
the highest dose (20 mg) and subsequent doses of muraglitazar (10 mg, 5 mg, 1.5 mg) versus
the lowest dose of muraglitazar (0.5 mg).

The Koch-Gansky sequential testing procedure starting with the 20mg vs. 0.5mg comparison

was used to provide an overall alpha level of 0.05. The analysis of covariance model used
baseline as the covariate.

The key inclusion criteria were men and women 18-70 years of age with established type 2
diabetes, HbA,, >7.0% and =10.0%, Body Mass Index =41 kg/m? and TG=600 mg/dL.

Patient Disposition

The study randomized 1479 patients to the double-blind therapy. A total 1136 patients were
in the primary analysis population of those 1032 patients completed the 24 week treatment
phase. Table 13 displays number of patients in the analysis population, Table 14 the
disposition of patients with reasons for discontinuation.

Table 13 Number of patients included in key analyses — Dose ranging study

Muraglitazar Pio Total

0.5mg 1.5mg 5mg 10mg 20mg 15 mg
Randomized 236 259 245 249 239 251 1479
Treated 236 259 245 249 237 251 1477
Evaluable 217 (92%) 248 (96%) 228 (93%) 232 (93%) 222 (93%) 235 (94%) 1382
Rescued 93 (39%) 82(32%)  48(20%) 24 (10%) - 79 (31%) 326
Prim. Analysis 216 (92%) 235 (91%) 227 (93%) 231 (93%) 227 (95%) 1136

Table 14 Patient disposition — Dose ranging study

Muraglitazar Pioglitazone

05mg 15mg 5mg 10mg 20mg 15mg
n=236 n=259 n=245 n=249 n=237 251

Adverse Event 4 11 9 23 29 12

Patient withdrew consent 16 18 12 14 12 10

Lost to follow up 8 4 6 2 4 5

Rescue/ Treatment failure 61 41 23 9 18 58

Non compliance 0 5 1 3 0 6

Death 0 0 0 1 1 0

Patients no longer meets study criteria 2 4 2 0 3 1
Other 2 1 1 2 1 2
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The number of patients who withdrew due to adverse events was greater in patients treated
with 10 mg and 20 mg muraglitazar.

Baseline demographic and characteristics were similar among the treatment groups (Table
15).

Table 15 Baseline demographic and characteristics

Muraglitazar Pioglitazone
0.5 mg 1.5mg 5mg 10 mg 20 mg 15mg
n=236 n=259 n=245 n=249 n=237 n=251
Age, years 544 (9.0) 538 (10.1) 543 (9.6) 547 (10.1) 539 (8.9) 535 (9.2)
Mean (SD)
Gender, n (%) 105 (44) 113  (44) 100 (41) 121 (49) 95 (40) 106 (42)
Male
Female 131 (56) 146  (56) 145 (59) 128 (51) 142 (60) 145 (58)
Race, n (%) 188 (80) 209 (81) 207 (84) 203 (82) 193 (81) 204 (81)
White
Black 16 (7) 19 (7) 15 (6) 16 (6) 12 (5) 19 (8)
Other 32 (14) 31 (12 23 (9) 30 (12 32 (14) 28 (11)
HbA . (%) n 235 258 244 249 237 250
Mean (SD) 8.26 (1.13) 820 (1.08) 825 (1.04) 818 (1.06) 818 (1.12) 836 (1.14)
Weight (kg) 88.3 (16.9) 89.1 (17.4) 891 (17.0) 888 (18.0) 909 (16.9) 904 (17.0)
Mean (SD)
Years with diabetes n 236 259 243 249 237 249

Mean (SD) 3.63 (4.56) 3.03 (356) 3.20 (4.31) 3.79 (487) 313 (3.99) 3.46 (3.96)

Efficacy analysis:

The primary efficacy variable was HbA,, (%) change from baseline using ANCOVA model
with treatment group as the fixed effect and baseline as a covariate. The sponsor’s sensitivity
analysis included all patients with one baseline and at least one follow up of HbA,, which
this reviewer presents as the intent-to-treat analysis (Table 16). Figure 10 displays the mean
HbA,, change from baseline by treatment doses. Muraglitazar doses 20 mg, 10 mg, 5 mg and
1.5 mg were all significantly different from muraglitazar 0.5 mg in HbA,, change from
baseline in a dose dependent relationship.

Table 16 Sponsor’s sensitivity analysis of the HhA,, change from baseline — Dose ranging

Mur0.5mg Mur 1.5 mg Mur 5 mg Mur10mg  Mur 20 mg

n 223 245 236 240 233
Baseline Mean (SD) 8.21(1.11) 8.16(1.04) 826(1.04) 8.17(1.05) 817(1.12)
Week 24 LOCF Mean (SD)  7.99(1.62)  7.64(155) 7.12(145) 6.71(1.24) 6.46(1.32)

Mean Change from Bsl. (SD) -0.22 (1.08) -0.52 (1.14) -1.14(1.14) -1.46(1.20) -1.70(1.19)
LSMean (SE) -0.22 (0.08) -0.53(0.07) -1.12(0.07) -1.47(0.07) -1.71(0.07)
Difference vs Mur 0.5 mg -0.31(0.11) -091(0.11) -125(0.11) -1.49(0.11)
95% two-sided ClI [-0.52,-0.10] [-1.11,-0.70] [-1.45,-1.04] [-1.70,-1.28]
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Figure 10 Mean HbA,, change from baseline by treatment — ITT
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One third of patients were not naive to antiglycemic medication. Table 17 and Figure 11
display the means stratified by naive patients (Yes) or non naive patients (No).
Table 17 Mean HbA,; change from baseline by stratum — Dose ranging

Mur 0.5 mg Mur 1.5 mg Mur 5 mg Mur 10 mg Mur 20 mg Pio 15 mg

Naive
n 146 166 164 168 162 144
Baseline Mean (SD)  8.00  (1.00) 8.01 (0.99) 810 (1.01) 805 103) 802 (104) 8.04 (104
Endpoint Mean (SD) 755  (1.30) 723 (132 6.80 (1.19) 647 096) 6.18 (0.99) 721  (0.99
Mean Change from Bsl. (SD) -046 (098) -0.78 (1.02) -1.31 (105 -158 (108) -1.84 (1.06) -0.83 (1.10

—_

LSM change from Bsl (SE) -050 (0.09) -082 (0.09) -133 (0.09) -161 (0.09) -1.88 (0.09) -0.86 (0.09
Non naive
n 7 79 71 72 71 96
Baseline Mean (SD)  8.60  (1.20) 848  (1.07) 8.62 (1.02) 844 (106) 850 (123 8.79 (1.06)
Endpoint Mean (SD) 883  (1.83) 851 (1.66) 788 (1.72) 726 (160) 712 (1L.70) 870 (171
Mean Change from Bsl. (SD) 022 (1.13) 0.02 (1200 -0.74 (127) -118 (141) -138 (140) -010 (1.18)
LSM change from Bsl (SE) +0.3  (0.13) 007 (0120 -067 (0.13) -114 (013) -133 (0.13) +0.01 (0.11)
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Figure 11 Mean HbA,, change from baseline by treatment in naive or non naive patients
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Treatment-by-baseline interaction was significant (p=0.02) when muraglitazar 1.5 mg and 5
mg were in the analysis (Fig. 12). Treatment-by-naive-by-baseline interaction was significant
(p<0.01). Figure 13 shows the positive slopes for the non naive patients and negative slopes
for the naive patients.

Figure 12 HbA,, change by baseline HbA,
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Figure 13 HbA,, change by baseline HbA,, in naive or non naive patients
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The treatment-by-gender and treatment-by-race interactions were quantitative in nature
(p=0.06, 0.10) when muraglitazar 0.5 mg and 5 mg were in the analysis (Fig 14 and 15). The
treatment-by-age group interaction (=65, >65) was not significant (Fig 16).

Figure 14 Mean HbA,, change from baseline by treatment dose - gender
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Figure 15 Mean HbA,, change from baseline by treatment dose — Race
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2.2.3.2 Monotherapy — C\VV168018

NDA 21-865/N000

Statistical Review and Evaluation
Statistical Evaluation of Evidence on Efficacy / Safety

This randomized, 3 parallel groups, double-blind, placebo-controlled, multicenter phase 3
study compared 2 doses of muraglitazar to placebo. Patients were drug naive and should not
have received any anti-hyperglycemic therapy for more than 3 consecutive days or a total of
7 non-consecutive days during the 4 to 6 weeks prior to screening. Drug-naive patients were
defined as patients who had never received treatment for diabetes or had received treatment
for less than one month. A total of 127 sites (83 in the US and Puerto Rico and 44 sites in 4
other countries) screened patients and 123 sites received study drug. Of the 340 patients
randomized 255 (75%) completed the study. Table 18 displays patient disposition during the

double-blind phase.

Table 18 Patient disposition — Monotherapy

Mur 2.5mg
n=111
Completed 90 (81.1%) 9
Adverseevent 3 (2.7%)
Lack of efficacy 9 (8.1%) 1
Patient withdrew consent 3 (2.7%)
Lostto followup 4 (3.6%)
Patients no longer meets study criteria 0 (0%)
Non compliance 1 (0.9%)
Other 1 (0.9%)

Mur 5mg

2
4
0

oo

n=114

(80.7%)
(3.5%)
(8.7%)
(5.3%)
(1.8%)
(0%)
(0%)
(0%)

73

3

32

o1

0
1
1
0

Placebo

n=115
(63.5%) 255
(2.6%) 14
(27.8%) 51
(4.4%) 14
(0%) 6
(0.9%) 1
(0.9%) 2
(0%) 1

Total
n=340

(75.0%)
(4.1%)
(15.0%)
(4.1%)
(1.8%)
(0.3%)
(0.6%)
(0.3%)

Table 19 displays baseline demographics and characteristics.
Table 19 Demographics and baseline characteristics - Monotherapy

Mur25mg  Mur5mg Placebo
111 114 115
<65years 96(86.5%) 100(87.7%) 109(94.8%)
=65years 15(13.5%) 14(12.3%) 6(5.2%)
Age (years)
Mean (SD)  52.1(10.6) 52.8(9.7)  50.4(10.0)
Gender, n (%)
Male 65(58.6%) 61(53.5%)  53(46.1%)
Female 46(41.4%) 53(46.5%) 62(53.9%)
Race, n (%)
White 89(80.2%) 90(78.9%)  86(74.8%)
Black 6(5.4%) 6(5.3%) 7(6.1%)
Other 16(14.4%)  18(15.8%) 22(19.1%)
HbAlc (%)
Mean (SD) 8.04(1.05)  7.87(0.98)  7.97(1.04)
Weight (kg)
Mean (SD) 90.5(18.9) 88.6(20.3)  88.2(21.5)
Years with diabetes
Mean (SD) 1.88(3.31)  2.37(3.50)  2.26(3.94)
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Primary Efficacy Analysis — HbA,, Change from baseline

Both muraglitazar 2.5 mg and muraglitazar 5 mg were statistically significantly superior to
placebo in HbA,, change from baseline. The differences from placebo were -0.70% for the
2.5 mg group and -0.90% for the 5 mg group (Table 20, Fig. 17).

Table 20 Mean HbA,; change from baseline — ITT, Monatherapy

Mur 2.5 mg Mur 5 mg Placebo
n 111 114 115
Baseline Mean (SD) ~ 8.05(1.03) 7.88(0.99) 8.00(1.04)
Endpoint Mean (SD)  7.02(1.09) 6.68(1.29) 7.68(1.17)
Mean Change from Bsl. (SD)  -1.04(1.03) -1.20(0.99) -0.32(0.82)
Adjusted Change from Baseline (SE)  -1.02(0.09) -1.22(0.09) -0.32(0.09)
Difference in Adjusted Change from Baseline vs PLA  -0.70(0.12) -0.90(0.12)
95% 2-sided CI [-0.94,-0.45]  [-1.15,-0.66]
Pvalue <0.0001 <0.0001

Figure 17 Mean HbA . change from baseline - Monotherapy
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The overall treatment-by-baseline interaction was significant (p=0.03). The regression line of

HbA . change from baseline by baseline HbA,, for 2.5 mg group was steeper than placebo
group and the 5.0 mg group (Fig 18).
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Subgroup analysis:

Figure 18 HbA,, change from baseline by baseline Hb A, - Monotherapy
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Figure 19 Mean HbA,, change from baseline by gender - Monotherapy
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The treatment-by-gender interaction was significant (p=0.04) for placebo and 5 mg
muraglitazar (Figure 19). The mean (SE) HbA,, change from baseline difference between 5
mg muraglitazar and placebo was -1.17% (0.17) for female patients and -0.68% (0.17) for
male patients. No treatment-by-subgroup interaction was detected for race and age group.
The majority of patients were Caucasian (78%) and most patients were =65 years in age
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2.2.3.3 Add on Sulfonylurea — C\VV168021

This was a multicenter, randomized, double-blind, 3 parallel groups, placebo-controlled,
Phase 3 trial of 2 doses of muraglitazar (once daily) added on as combination therapy with
glyburide 15 mg (once daily), in patients with type 2 diabetes who had inadequate glycemic
control. Patients were required to receive glyburide =10 mg to < 20 mg or receive at least a
half-maximal labeled dose of sulfonylurea therapy. The primary objective was to compare,
after 24 weeks of treatment with each dose of muraglitazar plus glyburide 15 mg versus
placebo plus glyburide 15 mg in patients with type 2 diabetes who have inadequate glycemic
control (HbA,, =7% and =10%). Eligible patients were to receive open-label glyburide 15
mg for 2 weeks and continue to receive glyburide 15 mg for 2 weeks in a single-blind, dietary
and exercise placebo lead-in phase (Period A). In Period B, patients were randomized to
once daily muraglitazar 2.5 mg, 5 mg or placebo for 24 weeks. Muraglitazar titration was not
allowed. Glyburide 15 mg down-titration was allowed during Period B.

A total of 162 sites randomized 583 patients. Of the 583 patients, 464 (80%) patients
completed the study. Table 21 displays patient disposition.

Table 21 Patient disposition — Add on glyburide

Mur25+Gly Mur5+Gly Placebo + Gly Total

n=191 n=193 n=199 n=583

Completed 159 (832%) 166 (86.0%) 139 (69.8%) 464 (79.6%)
Discontinued 32 (16.8%) 27 (140%) 60 (30.2%) 119 (20.4%)

Adverse event 7 (3.7%) 11 (5.7%) 4 (2.0%) 22 (3.8%)

Lack of efficacy 9 (4.7%) 8 (4.1%) 41 (20.6%) 58 (9.9%)

Patient withdrew consent 7 (3.7%) 6 (3.1%) 8 (4.0%) 21 (3.6%)

Lost to follow up 7 (3.7%) 0 (0.0%) 2 (1.0%) 9 (1.5%)

Other 1 (0.5%) 1 (0.5%) 1 (0.5%) 3 (0.5%)

Non compliance 1 (0.5%) 0 (0.0%) 2 (1.0%) 3 (0.5%)

Death 0 (0.0%) 1 (0.5%) 0 (0.0%) 1 (0.2%)

Pregnancy 0 (0.0%) 0 (0.0%) 1 (0.5%) 1 (0.2%)

Patients no longer meets study criteria 0 (0.0%) 0 (0.0%) 1 (0.5%) 1 (0.2%)

Table 22 displays demographic and baseline characteristics for the treatment groups.

Baseline HbA . and body weight was significantly different among groups. The body weight
was 88 kg in the placebo patients and 83 kg in the muraglitazar groups and the mean HbA .
was smaller in the muraglitazar 2.5 mg group (7.9%) than in the placebo and the muraglitazar
5 mg groups (8.2%).

Table 22 Patient demographics and baseline characteristics — Add on glyburide

Mur25+ Gly Mur5+ Gly Placebo + Gly Total
n=191 n=193 n=199 n=583

Age Category
<65 years 157 (82.2%) 154 (79.8%) 172 (86.4%) 483 (82.8%)
=65 years 34 (17.8%) 39 (20.2%) 27 (136%) 100 (17.2%)
Age (years)
Mean (SD) 54.8 (9.2) 55.8 (8.8) 54.7 (9.3) 55.1 (9.1)
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Mur25+ Gly Mur5+ Gly Placebo + Gly Total
n=191 n=193 n=199 n=583
Gender
Male 104 (54.5%) 103 (53.4%) 109 (54.8%) 316 (54.2%)
Female 87 (455%) 90 (46.6%) 90 (45.2%) 267 (45.8%)
Race
White 158 (82.7%) 160 (82.9%) 169 (84.9%) 487 (83.5%)
Black 14 (7.3%) 18 (9.3%) 18 (9.0%) 50 (8.6%)
Other 19 (9.9%) 15 (7.8%) 12 (6.0%) 46 (7.9%)
Ethnicity
Hispanic/Latino 103 (53.9%) 101 (52.3%) 102 (51.3%) 306 (52.5%)
Non Hispanic/Latino 88 (46.1%) 92 (47.7%) 97 (48.7%) 277 (47.5%)
Body Mass Index (kg/m2)
Mean (SD) 30.2 (4.9) 30.3 (45) 31.2 (5.1) 30.6 (4.9)
Body Weight (kg)
Mean (SD) 83.3 (194) 82.7 (16.6) 87.5 (20.1) 84.5 (18.9)
Duration of type 2 diabetes (years)
Mean (SD) 6.8 (6.4) 6.7 (5.2) 6.9 (5.6) 6.8 (5.7)
HbA . (%) 79 (11) 8.2 (11) 8.2 (1.0 8.1(11)

Primary efficacy — HbA,, change from baseline

The placebo group had an increase and the muraglitazar 2.5 mg and 5.0 mg had a decrease
of -0.98% and -1.21%, respectively, in HbA,, change from baseline (Table 23, Fig. 20).
Table 23 HbA,, change from baseline — ITT, Add on glyburide
Mur25+ Gly Mur5+ Gly Placebo + Gly

n=191 n=193 n=199
n 179 189 197

Baseline Mean (SD) 7.94 (1.09) 8.17 (1.08) 8.22 (0.97)

Endpoint Mean (SD) 7.04 (1.00) 6.94 (1.04) 8.34 (1.25)

Mean Change from Bsl. (SD) -0.91 (1.02) -1.23 (1.01) +0.12 (1.06)

ANCOVA Adjusted Mean (SE) ~ -0.98 (0.07) -1.21 (0.07) +0.16 (0.07)
Difference vs. Placebo+Gly -1.14 (0.10) -1.37 (0.09)
95% two-sided CI  [-1.33, -0.95] [-155, -1.18]

p value <0.0001 <0.0001

Figure 20 Mean HbA,, change from baseline by dose — Add on glyburide
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The treatment-by-baseline HbA,, interaction was significant (p=0.02). As the regression lines
for the two muraglitazar plus glyburide groups did not cross the placebo plus glyburide
group regression line the interaction was regarded as quantitative in nature (Fig 21).

Figure 21 Regression of HbA,, change from baseline over baseline HbA,
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Subgroup analysis:

Treatment-by-gender interaction was significant (p=0.016). The interaction was quantitative
with greater HbA . reduction in female patients for the 5 mg group (Fig 22).

Figure 22 Mean HbA,, change from baseline by dose — Add on glyburide
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Treatment-by-race or ethnicity (Hispanic/Latino) or age group (cutoff 65 years) was not
significant.
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2.2.3.4 Add on Metformin — C\VV168022

This was a multicenter, randomized, double-blind, 3 parallel groups, placebo-controlled,
Phase 3 trial of 2 doses of muraglitazar added on as combination therapy with metformin in
patients with type 2 diabetes who have inadequate glycemic control defined as HbAlc
=7.0% and =10.0% currently treated with at least 1500 mg but not more than 2550 mg of
metformin per day for at least 6 weeks prior to screening. The primary objective was to
compare after 24 weeks of double-blind treatment, the HbA . change from baseline with
each dose of muraglitazar plus metformin versus placebo plus metformin.

In a 2-week dietary and exercise placebo lead-in phase (Period A), eligible patients were to
continue their metformin dose based on using multiples of 500-mg metformin tablets or
modified the metformin dose not based on the 500-mg tablet to receive 1500, 2000, or 2500
mg/day. Patients demonstrated a compliance of 80% to 120% with the multiple tablet
administration during the placebo lead-in phase were eligible for randomization.

In the 24 week double-blind treatment phase (Period B), patients were randomized to take
muraglitazar 2.5 mg, muraglitazar 5 mg or placebo once daily prior to the morning meal.
Patients on a stable dose of statin 6 weeks prior to randomization were to continue for the
first 12 weeks of the double-blind phase. The randomized muraglitazar dose and the
metformin dose continued from placebo run-in were to remain unchanged for Period B.

Patients were allowed to discontinue the double-blind treatment for lack of glycemic control.
The criteria were >240 mg/dL for week 6, >220 mg/dL for week 8 and >200 mg/dL for
weeks 12, 16, and 20.

The long-term double blind extension (Period C) for up to 1.5 years is ongoing.

A total of 251 sites (144 in the US and Puerto Rico, 49 in 3 countries in Europe, and 58 in 7
other countries) enrolled 678 patients and randomized 652 patients to the double-blind
treatment. Of those patients randomized, 527 (81%) completed the 24-week study (Table
24). Premature discontinuation for lack of efficacy were 15%, 6% and 3% mg and for AE
2%, 3% and 4.4% for placebo, muraglitazar 2.5, and muraglitazar 5 mg, respectively.

Table 24 Patient disposition — Add on metformin

Mur 25+ Met Mur5+ Met Placebo + Met Total
n=233 n=205 n=214 n=652

Completed 197 (845%) 179 (87.3%) 151 (70.6%) 527 (80.8%

) ) )

Discontinued 36 (155%) 26 (127%) 63 (294%) 125 (19.2%)
Adverse event 7 (3.0%) 9 (4.4%) 4  (1.9%) 20 (3.1%)

Lack of efficacy 14  (6.0%) 7 (34%) 33 (154%) 54 (8.3%)

Patient withdrew consent 7 (3.0%) 3 (15%) 14 (65%) 24 (3.7%)

Lost to follow up 4  (1.7%) 0 (0.0%) 7 (33%) 11 (1.7%)

Non compliance 1 (0.4%) 3 (1.5%) 2  (0.9%) 6 (0.9%)

Other 0 (0.0%) 2 (1.0%) 2 (0.9%) 4 (0.6%)

Patients no longer meets study criteria 1 (0.4%) 1 (0.5%) 1 (0.5%) 3 (0.5%)
Administrative reason by sponsor 0 (0.0%) 1 (0.5%) 0 (0.0%) 1 (0.2%)
Death 1 (0.4%) 0 (0.0%) 0 (0.0%) 1 (0.2%)

Pregnancy 1 (0.4%) 0 (0.0%) 0 (0.0%) 1 (0.2%)
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The demographic and baseline characteristics were similar among treatment groups (Table
25). Overall most patients were Caucasian (89%) and the mean age was 55 years with a
median of 5 years with type 2 diabetes. The mean HbA,, was 8.0% and the mean weight 89
Kg.

Table 25 Demographic and Characteristics of patients — Add on metformin

Mur 2.5+ Met Mur5+ Met Placebo + Met Total

n=233 n=205 n=214 n=652
Age Category 233 205 214 652
<65 years 204 (87.6%) 178 (86.8%) 180 (84.1%) 562 (86.2%)
=65 years 29 (12.4%) 27 (13.2%) 34 (15.9%) 90 (13.8%)
Age (years) 233 205 214 652
Mean (SD) 549(8.1) 541 (9.2) 55.9 (8.3) 55.0 (8.5)
Gender
Male 132 (56.7%) 116 (56.6%) 111 (51.9%) 359 (55.1%)
Female 101 (43.3%) 89 (43.4%) 103 (48.1%) 293 (44.9%)
Race
White 205 (88.0%) 180 (87.8%) 195 (91.1%) 580 (89.0%)
Black 16 (6.9%) 13 (6.3%) 9 (4.2%) 38 (5.8%)
Other 12 (5.2%) 12 (5.9%) 10 (4.7%) 34 (5.2%)
Ethnicity
Hispanic/ Latino 72 (30.9%) 68 (33.2%) 62 (29.0%) 202 (31.0%)
Non Hispanic/Latino 161 (69.1%) 137 (66.8%) 152 (71.0%) 450 (69.0%)
Body Weight (kg)
Mean (SD) 90.0(18.8) 89.0 (19.2) 88.7 (17.4) 89.3 (18.5)
Body Mass Index  (kg/m?) n 233 205 214 652
Mean (SD) 314 (5.0) 313 (4.8) 313 (52) 31.3(5.0)
Duration of type 2 diabetes (years) n 233 204 214 651
Mean (SD) 6.2 (4.9) 59 (5.3) 53(4.7) 5.8 (5.0
Median 50 5.0 4.0 4.7
Range 00-253 0.0-29.0 0.1-330 0.0-33.0
HbA. (%)
Mean (SD) 8.0 (1.0) 8.0 (1.0) 8.0 (1.0) 8.0 (1.0)
Median 7.9 79 7.7 7.8
Range 6.3-115 57-111 6.2-110 57-115

Primary efficacy variable — HbA,, (%) change from baseline

The placebo subtracted difference in HbA . was -0.9% for muraglitazar 2.5 mg and -1.1 for
muraglitazar 5 mg. The differences were statistically significant (p<0.01) (Table 26, Fig 23).

Table 26 HbA,, change from baseline — ITT, Add on glyburide
Mur 2.5+ Met Mur5 + Met Placebo + Met
n=191 n=193 n=199
n 226 199 203
Baseline Mean (SD) 8.00 (0.99) 7.99 (0.99) 7.99 (1.02)

34



NDA 21-865/N000
Statistical Review and Evaluation

Statistical Evaluation of Evidence on Efficacy / Safety

Mur 2.5+ Met Mur5 + Met Placebo + Met
n=191 n=193 n=199
Endpoint Mean (SD) 7.10 (1.04) 6.83 (1.03) 7.94 (147)
ANCOVA Adjusted Mean (SE) -0.90 (0.06) -1.16 (0.07)  -0.04 (0.07)
Difference vs. Placebo+Met -0.85 (0.09) -1.12 (0.10)
95% two-sided CI  [-1.04, -0.67] [-1.30, -0.93]
p value <0.0001 <0.0001

Figure 23 Mean HbA,, change from baseline by treatment group — Add on metformin
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Subgroup analysis:

The treatment-by-gender and treatment-by-ethnicity interactions were significant. Figure 24
displays the female patients had a greater reduction than male patients in HbA,, reduction
for the muraglitazar 2.5 mg-treated patients.
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Figure 24 Mean HbA,, change from baseline by dose and gender — Add on metformin

Mean HbA 1c change (%)

Figure 25 shows that the Hispanic/Latino patients had a greater reduction of HbA , than the
non Hispanic/Latino patients for both muraglitazar treatment groups.

Figure 25 Mean HbA,, change from baseline by dose and ethnicity — Add on metformin
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2.2.3.5 Pioglitazone 30 mg controlled Add on Metformin — C\VV168025

The study was a multicenter, randomized, double-blind, parallel group, active controlled,
Phase 3 trial of muraglitazar 5 mg added on with metformin compared to pioglitazone 30 mg
added on with metformin in patients with type 2 diabetes who had inadequate glycemic
control (=HbA1c 7.0% and =10.0%) while on a stable dose of metformin 1500 mg to 2550
mg per day for at least 6 weeks prior to screening. The 3 phases of the design is similar to
study CV168022 except the extension phase is 26 weeks.
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A total of 234 study sites (121 in the US and Puerto Rico, 55 in 7 countries in Europe, and
58 in 5 countries in the rest of the world) enrolled 1202 patients and randomized 1159
patients to double-blind treatment. Of the 1159 patients who were randomized, 1004 (87%)
completed the 24-week treatment phase, and 155 discontinued prematurely. The
discontinuation for lack of efficacy was 6.3% and 3.1% and for AE was 1.4% and 2.6% for
pioglitazone 30 mg and muraglitazar 5.0 mg, respectively (Table 27).

Table 27 Patient disposition — Active control pioglitazone 30 mg

Mur5+ Met  Pio 30 + Met Total

n=587 n=572 n=1159
Completed 522 (88.9%) 482 (84.3%) 1004 (86.6%)
Discontinued 65 (11.1%) 90 (15.7%) 155 (13.4%)
Adverseevent 15  (2.6%) 8 (1.4%) 23 (2.0%)
Lack of efficacy 18 (3.1%) 36 (6.3%) 54 (4.7%)
Patient withdrew consent 16 (2.7%) 30 (5.2%) 46 (4.0%)
Lost to follow up 7 (1.2%) 7 (1.2%) 14 (1.2%)
Non compliance 4 (0.7%) 4 (0.7%) 8 (0.7%)
Patients no longer meets study criteria 2 (0.3%) 4 (0.7%) 6 (0.5%)
Death 2 (0.3%) 0 (0.0%) 2 (0.2%)
Pregnancy 1  (0.2%) 1  (0.2%) 2 (0.2%)

Baseline characteristics were similar between the 2 treatment groups. Ninety percent of
patients were Caucasian and 83% were non Hispanic/Latino in ethnicity. Mean age was 55
years with a median duration of type 2 diabetes for 4 to 5 years. The mean HbA, at baseline
was 8.1% (Table 28).

Table 28 Demographic and Characteristics of patients — Active control Pioglitazone 30 mg

Mur 5 + Met  Pio 30 + Met Total

n=587 n=572 n=1159
Age Category
<65 years 489 (83.3%) 492 (86.0%) 981 (84.6%)
=65 years 98 (16.7%) 80 (14.0%) 178 (15.4%)
Age (years)
Mean (SD) 553 (86) 54.1(9.1) 54.7 (8.9)
Sex
Male 269 (45.8%) 280 (49.0%) 549 (47.4%)
Female 318 (54.2%) 292 (51.0%) 610 (52.6%)
Race
White 526 (89.6%) 514 (89.9%) 1040 (89.7%)
Black 49 (8.3%) 40 (7.0%) 89 (7.7%)
Other 12 (2.0%) 18 (3.1%) 30 (2.6%)
Ethnicity

Hispanic/Latino 88 (15.0%) 107 (18.7%) 195 (16.8%)
Non Hispanic/Latino 499 (85.0%) 465 (81.3%) 964 (83.2%)

Body Mass Index (kg/m2)
Mean (SD) 320 (4.6) 32.0 (4.6) 32.0 (4.6)

Body Weight (kg)
Mean (SD) 902 (17.4) 91.0 (17.2) 90.6 (17.3)
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Duration of type 2 diabetes (years)

Mean (SD) 6.0 (5.0) 58 (5.1) 59 (5.0)
Median 50 42
HbA . (%) 586 572 1158
Mean (SD) 8.1(L0) 8.1(L0) 8.1(L0)

Primary efficacy variable — HbA,, (%) change from baseline
The adjusted mean HbA,, change from baseline was -1.14% for muraglitazar 5 mg and -

0.84% for pioglitazone 30 mg. The -0.2% upper limit of the 2-sided confidence interval was
within the 0.25% noninferiority margin (Table 29).
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Table 29 HbA,, change from baseline — ITT, Add on glyburide
Mur 5 + Met  Pio 35 + Met
n=191 n=193
n 571 561
Baseline Mean (SD) 8.12(0.97) 8.13(1.00)
Endpoint Mean (SD)  6.98(1.00) 7.29(1.09)
ANCOVA Adjusted Mean (SE) -1.14(0.04) -0.84(0.04)
Difference vs. pioglitazone 35 + Met  -0.30(0.05)
95% two-sided Cl  [-0.40,-0.20]

Subgroup analysis:

The treatment-by-ethnicity interaction was significant (p=0.1). The Hispanic/Latino patients
receiving muraglitazar had greater reductions in HbA,, than the non Hispanic/Latino
patients (Fig 26).

Figure 26 Mean HbA,, change from baseline by ethnicity — Active control Metformin add on
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2.3 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

The geographical regions were not considered in the analysis model but the ethnicity was.
The treatment-by-ethnicity interaction was not consistently significant across studies and
across doses (2.5 and 5 mg). The treatment-by-gender interaction is consistent across the 4
placebo- or low-dose controlled studies. The delta for 5 mg minus placebo was usually 0.5%
larger for females than males for each study. Individual study treatment-by-gender
interaction p-values were 0.06, 0.04, 0.007, and 0.016 for the muraglitazar 5 mg group and
the control group. Figure 27 shows that female had greater HbA,, reduction than male.
Figure 28 shows greater HbA,, reduction in Hispanic/Latino than non Hispanic/Latino in
some of the studies. Treatment-by-age group was not significant (Fig 29).
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Figure 27 Mean HbA,, change from baseline by protocol and gender
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Figure 28 Mean HbA,, change from baseline by protocol and ethnicity
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At week 12 the difference in mean percent triglycerides change from baseline between 2.5mg
or 5 mg muraglitazar-treated patients and control were statistically significant (Table 30, Fig
30). Figure 31 displays the medium triglycerides change from baseline over time.
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Table 30 Sponsor’s analysis in TG percent change from baseline

Findings in Special/Subgroup Populations

Study Dose (mg) n Baseline Week 24 Mean % Change Mean difference
(SE) from control [C.L]*
Dose ranging Mur0.5 230 201.04 (155.65)  190.40 (159.46) -3.74% (2.32)
Murl5 251  188.73(136.17)  175.47 (115.89) -6.47% (2.16) -2.84% [-9.00, 3.74]
Mur5 234  186.30 (116.00) 140.41 (70.35) -21.10% (1.89)  -18.03%[-23.31, -12.38]
Mur10 244  194.52 (240.96) 122.60 (72.02) -31.71% (1.60)  -29.06% [-33.59, -24.22]
Mur20 236  176.22 (107.27) 102.64 (52.80) -40.96% (1.41) -38.67%[-42.61, -34.45]
Monotherapy Mur25 111 192.83 (93.98) 158.09 (76.99) -17.93% (2.52)  -16.509[-23.29, -9.10]
Mur5 112 194.07 (99.38) 141.16 (74.44) -27.44% (2.22) -26.17%[-32.16, -19.64]
Placebo 114  186.85(110.45)  186.43 (120.52) -1.72% (2.98)
Addon Mur25+Gly 183  196.67 (116.38) 169.21 (94.43) -13.87% (2.01) -16.53[-21.68, -11.05]
glyburide ~ Mur5+Gly 192  203.62 (110.23) 147.56 (74.84) -26.12% (1.68) -28.40[-32.76, -23.75]
Placebo+Gly 197  192.95(110.62)  202.78 (140.14) 3.18% (2.32)
Add on Mur 228  197.79 (116.07) 167.23 (83.85) -13.88% (1.82) -16.57%[-21.41, -11.42]
metformin 2.5+Met
Mur 5+Met 201  208.02 (121.48) 141.32 (68.38) -29.20% (1.60)  -31.42%[-35.53, -27.04]
Plb+Met 212  197.01(177.78)  207.09 (151.23) 3.22% (2.26)
Active control ~ Mur5+Met 571  205.50 (125.09) 142.35 (75.33) -28.43% (0.89)  -16.36% [-19.22, -13.39]
Pio 30+Met 555  202.75(128.44)  173.29 (108.27) -14.44% (1.08)

*2-sided, 95%

Figure 30 Triglyceride mean percent change from baseline difference of muraglitazar to control

by treatment group and study
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Figure 31 Median triglyceride changes from baseline over time
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Weight gain

Patients treated with muraglitazar had a dose related increase in weight. The means were 1.8
to 2.2 kg for the 2.5 mg dose and 2.9 to 3.6 kg for the 5 mg dose (Table 31). Figures 32-34
show that muraglitazar as add-on therapy to glyburide had the greatest increase of weight.

Table 31 Sponsor’s analysis in weight change (kg) from baseline

Study Dose (mg) n Baseline Week 24 Change Mur minus control
(SD) SE) [C.LT

CV168 Mur0.5 231 88.35(17.01) 87.22(16.85) -1.13(3.41)

006 Mur 15 253 88.87(17.27) 88.65(17.57) -0.22(3.09) 0.91(0.35)[0.22,1.60]

Mur5 235 88.87(16.93) 90.48(18.04) 1.60(3.66) 2.73(0.36)[2.03,3.43]

Mur10 245 88.95(18.04) 92.14(18.65) 3.19(4.24) 4.32(0.35)[3.63,5.01]

Mur20 236 9097 (16.87) 95.84(17.91) 4.87(463) 5.98(0.36) [5.28,6.68]

CV168 Mur25 111 90.51(18.94) 91.56(19.24) 1.05(3.61) 1.83(0.47)[0.92,2.75]

018 Mur5 112 88.67(2043) 90.77(21.16) 2.10(3.65) 2.88(0.47)[1.97,3.80]
Placebo 114 88.22(21.60) 87.44(21.46) -0.78 (3.20)

CV168 Mur 2.5+Gly 183 83.09(18.70)  85.72(18.74)  2.62(2.94)  2.20(0.33) [1.55,2.85]

021 Mur5+Gly 191 82.64(16.43) 86.70(16.95) 4.06 (3.50)  3.63(0.33) [2.99,4.28]
Placebo+Gly 197 87.21(20.00) 87.65(20.52) 0.44(3.16)

CV168 Mur 2.5+Met 229 8992 (18.95) 91.34(19.83) 141(3.16) 2.12(0.29) [1.54,2.70]

022 Mur 5+Met 202 88.77(19.22) 9152 (20.04) 2.75(3.39) 3.48(0.30) [2.89,4.08]
Placebo+Met 212 88.64 (17.47) 87.90(17.74) -0.74 (2.78)

CV168 Mur5+Met 576 90.32(17.14)  91.71(17.73) 1.39(3.71)  0.84(0.20) [0.44,1.24]
025 Pio 30+Met 567 90.97 (17.07)  91.53(17.62)  0.56 (3.19)

2-sided, 95%
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Figure 32 Difference from control in weight change from baseline
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Figure 33 Mean weight gain by treatment dose
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Figure 34 Mean weight gain over time
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2.4 CONCLUSIONS AND RECOMMENDATIONS
Muraglitazar 2.5 mg and 5.0 mg were efficacious in HbA,, change from baseline in
monotherapy and add on therapies of metformin and glyburide. The lowest dose for 1.5 mg
studied was also efficacious. The HbA1c lowering at 2.5 mg was -0.9% to -1.0% and 5 mg
was -1.1% to -1.2% doses across all studies. Baseline HbA1c was approximately 8.0% for the
randomized treatment groups in all studies. The small increment in efficacy in HbA for the
5 mg over 2.5 mg needs to be balanced with the risk in deciding the labeled doses for
muraglitazar.
2.5 APPENDIX
2.5.1 GRAPHS
Figure 35 Mean HbA,, change from baseline (%) by study dose -
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Figure 36 Mean HbA, . change from baseline by the ethnicity of Hispanic/Latino

M onother apy Add on metformin
Dose ranging Add on glyburide Active control pio 30mg
05 C F
R 3
0
SN s R NN E N\
.1 q\\A\ /llla \\\\\Q \\ q\ C \\\& )
TN
. s\y
270515 51020P5 0 255 0 255 0 255 5 P30
Dose (mg) Dose (mg) Dose (mg) Dose (mg) Dose (mg)
Ethnicity:
——2—- Higpanic/Latino
—-&—- Not Hispanic/Latino
Figure 37 Mean HbA,, change from baseline by gender
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Figure 40 Mean HbA,, change from baseline by baseline diuretic use
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Figure 41 Mean BMI change (kg/m?) by treatment dose
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